This paper discusses in situ measurements of the speech intelligibility of classrooms in a private university in Jakarta. Seven classrooms with and without stepping students seating area are evaluated. Impulse Response method is used to measure the acoustics condition of the classrooms. Their speech intelligibility level is determined using the reverberation times (T30) and definition (D50) conditions. Results show that all the classrooms have a low frequency reverberation problem. These problems lead to lower their Speech Intelligibility Level. It is also shown that stepping student seating area does not increase speech intelligibility level.
Introduction
In a formal education, classroom is the main space for learning and teaching activities. Inside it interactions between student and teacher or among students create an education environment. As an infrastructure for education, good classroom becomes crucial to be built to support learning and teaching activities. One aspect to be concerned to make a good classroom is by creating a good acoustics environment. Frequently, people neglect this aspect which results in many acoustical problems in the classroom. Moreover, poor acoustics environment could make the learning environment less effective or even distracting.
There are many acoustical problems in a classroom; one of them is excessive background noise. This problem could make students prematurely tired, having stress reactions, anxiety, lack of memory, irritation and also wasting their cognitive abilities 1, 2 . These effects lead to learning difficulties for the student.
Another problem due to the poor acoustical design is the effect for the teacher. Many times during the lecture, teachers are forced to raise their voice to compensate the poor acoustical conditions 3 . Additionally, according to Tiesler and Oberdorster excessive background noise level in classroom create psycho-physiological stress for the teacher 4 .
All these problems can be summarized to the lack of speech intelligibility. Both excessive background noise and inappropriate room acoustic environment can reduce speech intelligibility. According to Bradley, listeners do not realize that they are having difficulty understanding speech because of their remarkable abilities to guess the correct word in noisy or reverberant conditions. Listeners only aware of more difficult communication situations when the interfering background noise are stops 5 . Considering the problems, it is very important to know acoustical condition in a classroom. The goal of this study is to increase the awareness about importance of classrooms acoustic. This paper is a short report on the in-situ measurement of several classrooms. It is conducted to investigate the speech intelligibility condition. Seven classrooms are divided into two main types, classroom with and without stepping students seating area. The evaluated classrooms belong to one of private university in Jakarta area. (1)
Measurement Conditions
Measurements are carried out in each classroom with the capacity of 40-50 seats, the sketch example of classroom can be seen in Fig. 1 . In this study, the classrooms are divided into two types of room, which is with and without stepping students seating area ( Fig. 2  and 3 ). 
Classroom Specification
There are two types of classrooms in this measurement, the first is the classroom without stepping students seating area; it consists of: 
Results and Analysis
The good speech intelligibility criteria are defined as follows: T30 of the classroom between 0.45s -0.7s, and D50 is more than 50%.
Room 202
In room 202, all frequency range and all cases of the sound source the T30 are high (Table 1 ). In the case of definition, it is also shown in table 2 that for the case lecturer as sound source almost all frequency has definition problem. It is also can be seen that the distribution of the definition in all direction varies significantly. Table 1 
Room 2053
From Table 3 and 4, it is shown that reverberation time and definition in range 1000 Hz-4000 Hz has already meet the requirement for a good speech condition, with one exception though T30 in 1000 Hz, where the value is a little bit higher from the required number. In frequency range below 1000 Hz, it can be seen that reverberation time are high, and then from the definition parameter, the spatial distribution is poor, the deviation can be 10-20%. 
Room 101
At room 101, from table 7, it is shown that all the reverberation time does not meet the requirement for good speech intelligibility. From table 8, it is also can be derived that poor definition at frequency 125-500 Hz happens. The poor definition can be seen either from the average value and also spatial deviation of the value. , it is shown that only one band frequency (4000 Hz) has proper reverberation time for good speech intelligibility. From Table 10 , it is shown that definition for frequency 125 Hz -1000 Hz are not good for speech intelligibility of the classroom; it is neither from the distribution of the definition or from the average measured value. Table 3 shows that reverberation time values below 1000 Hz do not deliver good speech intelligibility. On the other side, from table 14, it is shown that averagely the room can deliver good speech intelligibility, but the poor spatial distribution still happens in frequency below 1000 Hz.
Conclusions and Further Works
From the results, it could be concluded that all the rooms except one out of the seven classrooms are not adequate for the learning and teaching activity. It is also concluded that the stepping student area does not enhance the quality of speech intelligibility, as almost all classrooms have poor reverberation time and definition. From the definition parameter, it is also shown that all classrooms have diffuseness problem in frequency band below 1000 Hz, while the reverberation time has a good distribution, spatially. This means that the later reverberation of the sound energy is still dominant compared to the direct energy. Further works should be focused on the coherency of signals that arrived in the students seating area. This is also important to evaluate the diffusivity of sound inside the classroom. Furthermore, more parameters could be included to evaluate the speech intelligibility, such as insulation performance, background noise, and also speech transmission indexes.
